Covalent fixation of hemoglobin to dextran phosphates decreases its oxygen affinity.
The interactions between various dextran phosphates and Hb (hemoglobin) were studied by measuring the oxygen-binding parameters of the mixtures. The effector properties of polymers were found to depend on the concentration of monoalkylmonophosphate groups on the polymers and also on their molecular weights. The covalent fixation of dextran phosphates bearing aldehydic groups to oxyHb and deoxyHb was carried out. The oxygen-binding properties of the conjugates thus obtained depended upon the initial form of the protein. Thus, only the conjugates synthesized from deoxyHb exhibited a low oxygen affinity, which means that, in this case, the linkages between the dextran phosphate and the protein allow a permanent interaction of the phosphate groups with amines of the 2,3-diphosphoglycerate binding site. The Hill coefficient values of these conjugates were smaller than that of free Hb, corresponding to a loss of the cooperativity of the protein upon fixation of polymers. However, as these new conjugates are capable of unloading more O2 than blood when subjected to oxygen pressures corresponding to physiological conditions, they can be regarded as potential erythrocyte substitutes.